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The radiation sensitive resin compsn. contains radiation sensitive resin which 
contains a cpd. which may cause crosslinking reaction by irradiation of radiation 
(A) and/or resin (B) and other resin (C) for demand (but, (A) is used with (B) 
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forming a black film by photolithography using the high resistant black radiation 
sensitive resin compsn. . 

USE - The resin compsn. is used for forming black matrices used for display 
materials, e.g. LC devices, and electronic display devices. 
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PROBLEM TO BE SOLVED: To provide a black radiation sensitive resin compsn. having 
high resistance, excellent in photosensitivity, light shielding property and 
dispersion stability, capable of easily producing a high definition black matrix 
and useful to produce a color filter, a sensor, etc. 

SOLUTION: This compsn. consists of a compd. and/or a resin capable of causing a 
crosslinking reaction when irradiated optionally as a combination with other 
radiation sensitive resin and titanium black surface-treated with a silane compd. 
or consists of a compd. and/or a resin capable of causing a crosslinking reaction 
when irradiated, titanium black surface-treated with a silane compd., carbon black 
and an org. pigment blackened by mixing different colors. A pattern is formed using 
this compsn. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the resin constituent for black matrix formation used for a high 
resistance black feeling radiation nature resin constituent and a black hardening film list by display ingredients, such as a 
liquid crystal display and an electronic indicating equipment, about the black image formation approach. 
[0002] 

[Description of the Prior Art] The black matrix is formed in order that the light filter used for display ingredients, such as a 
liquid crystal display and an electronic display, may prevent lowering of the object and color purity which intercept light and 
raise contrast between the detailed pixels colored at least two or more kinds of hues. 

[0003] Conventionally, such a black matrix usually forms metal thin films, such as Cr, nickel, and aluminum, by vacuum 
evaporationo, the spatter, the vacuum form - membranes method, etc. on a glass substrate, after it irradiates ultraviolet rays 
through the photo mask which gave the pattern of spreading and a request for the photoresist on this metal thin film, the 
development of it is carry out, it obtains a resist pattern, removes the metal thin film sections other than a resist part using 
means, such as etching, and may exfoliate a resist eventually. However, since these processes are complicated, they have the 
fault that a manufacturing cost is high and the cost of the light filter using this also becomes high. Moreover, the trouble that 
cost starts further is conceived from a damage elimination facility of the metal removed by etching etc. being the need. 
[0004] The various methods of on the other hand improving the trouble of a black matrix using the above metal thin films are 
examined. For example, protection-from-light agents, such as carbon black, are distributed to polyimide resin, and the 
approach of forming a black matrix using this is proposed by JP,2-239204,A. However, after this approach applies a 
constituent to a glass substrate and forms the film, it applies a photoresist on that film further, passes through the process of 
exposure, development, etching, and resist exfoliation, and is inadequate. [ of simplification of a process and the field of 
reduction of cost ] 

[0005] Moreover, the constituent which carried out direct internal [ of the coloring matter ] to admiration radiation nature 
resin is reported. In order for many of these ingredients to raise protection-from-light nature, carbon black is used, for 
example, carbon black and an organic pigment are distributed to a photopolymerization nature compound at JP,4-63870,A, 
and the approach of forming a black matrix by this is proposed. According to this approach, a constituent is applied on a glass 
substrate, and only at the process of exposure and development, a black matrix is formed and it can contribute to 
simplification of a process greatly. 

[0006] However, if it carries out internal [ of the carbon black / not much many ] into admiration radiation nature resin in 
order to have conductivity and to raise protection-from-light nature although protection-from-light nature of carbon black is 
high compared with other organic pigments, the formed black matrix itself will have conductivity. Therefore, when a light 
filter is manufactured using these ingredients, it flows with a liquid crystal actuation electrode, and, as a result, there is a fault 
that it is necessary to form the further insulating film since the nonconformity of liquid crystal not operating or malfunctioning 
arises. 

[0007] For this reason, it is insulating, namely, development of a high resistance black feeling radiation nature resin 

constituent, the black hardening film, and its black image formation approach is demanded. 

[0008] 

[Problem(s) to be Solved by the Invention] This invention has high resistance, is excellent in photosensitivity, 
protection-from-light nature, and distributed stability, and aims at development of the black feeling radiation nature resin 
constituent which can manufacture a high definition black matrix simple, the black hardening film, and its black image 
formation approach. 
[0009] 

[Means for Solving the Problem] this invention person etc. results in this invention, as a result of repeating research 
wholeheartedly that said technical problem should be solved. Namely, the admiration radiation nature resin to which this 
invention serves as the compound (A) and/or resin (B) which can cause crosslinking reaction by (1) radiation irradiation from 
other resin by the case (however, (A) is used with (B) and/or (C)), By the high resistance black feeling radiation nature resin 
constituent (2) radiation irradiation characterized by consisting of black titanium oxide by which surface preparation was 
carried out with the silane compound The compound (A) and/or (Resin B) Mitsushige initiator which can cause crosslinking 
reaction, and the photopolymer which contains other resin (C) depending on the case The black titanium oxide by which 
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surface preparation was carried out with the silane compound, (However, (A) is used with (B) and/or (C)) Carbon black and a 
different color Consisting of an organic pigment mixed and black-ized The high resistance black feeling radiation nature resin 
constituent by which it is characterized (3) (1)(1) whose high resistance black feeling radiation nature resin constituent (4) 
silicone silane compound given in either of - (2) is epoxy silane compound - (3) whose silane compound is a silicone silane 
compound either the high resistance black feeling radiation nature resin constituent (5) solid content of a publication When it 
considers as the 100 weight sections, the rate of black titanium oxide 1 - 70 weight section, The rate of carbon black is [ the 
rates of an organic pigment ] below 60 weight sections below 10 weight sections. And the high resistance black feeling 
radiation nature resin constituent (6) (1) film [ black hardening ] (7) volume resistivity given in any of (1) - (2) whose total 
pigment rate is 30 - 80 weight section obtained using one high resistance black feeling radiation nature resin constituent of - 
(5) is 105. The value more than omega-cm It is in offering the black image formation approach characterized by forming 
tapetum nigrum in (6) which it has by the photolithography method at the black hardening film (8) of a publication, or (1) - 
(5) using the high resistance black feeling radiation nature resin constituent of a publication. 
[0010] 

[Embodiment of the Invention] The high resistance black feeling radiation nature resin constituent of this invention is 
explained below at a detail. 

[001 1] As the polymerization nature compound which can cause crosslinking reaction by the radiation irradiation used for this 
invention, and/or polymerization nature resin The bisphenol A mold epoxy resin, a bisphenol-female mold epoxy resin, A 
bisphenol-smooth S form epoxy resin, a novolak mold epoxy resin, polycarboxylic acid glycidyl ester, Polyol glycidyl ester, 
aliphatic series or cycloaliphatic epoxy resin, an amine epoxy resin, The epoxy acrylate resin which an epoxy group and 
acrylic acids (meta), such as a TORIFE Norian methane mold epoxy resin and a dihydroxybenzene mold epoxy resin, are 
made to react, and is obtained, Lower alcohol, such as a methanol, ethanol, and propanol, ethylene glycol (Pori), Propylene 
glycol, a glycerol, a methylol propane, (Pori) The ester compound which polyhydric alcohol and acrylic acids (meta), such as 
pentaerythritol and dipentaerythritol, are made to react, and is obtained, The ester compound which N-methylol melamine, 
N-methyloI benzoguanamine, N(Pori)-methylol (meta) acrylamide, etc. and an acrylic acid (meta) are made to react, and is 
obtained, The polymer and hydroxyethyl (meta) acrylic acid which are obtained by carrying out the polymerization of a 
maleic anhydride and the monomers which can be copolymerized, and a reactant, Azide compounds, such as an azide 
benzophenone, an azide chalcone, an azide stilbene, and an azide benzal cyclohexanone, Lower alcohol, such as a methanol, 
ethanol, and propanol, ethylene glycol (Pori), (Pori) The condensate of polyhydric alcohol, such as propylene glycol, a 
glycerol, a methylol propane, pentaerythritol, and dipentaerythritol, and an azide benzoic acid etc. is mentioned. 
[0012] A film-forming giant-molecule binder is mentioned as resin of others you are made to contain by the high resistance 
black feeling radiation nature resin constituent of this invention. If it is the polymerization nature compound and/or resin 
which can cause crosslinking reaction by the aforementioned radiation irradiation, and a high molecular compound with 
compatibility as a film-forming giant-molecule binder, are usable. For example, an acrylic acid (meta), acrylic ester (meta), 
acrylamide, Acrylonitrile, vinyl acetate, a vinyl phenol, a vinyl benzoic acid, Two or more sorts can be combined and 
monomers, such as styrene, a maleic anhydride, vinyl butyral, a chloroprene, a vinyl chloride, and vinyl pyrrolidone, can be 
obtained independent or by carrying out a polymerization by the radical polymerization method or the ionic polymerization 
method. It is the obtained high molecular compound, and alkali water-solution development is especially possible for 
especially the thing that has a carboxyl group and a phenol nature hydroxy group, and it is desirable. 
[0013] There is a silicone silane compound as a silane compound useful as a finishing agent of the black titanium oxide used 
for the high resistance black feeling radiation nature resin constituent of this invention. 

[0014] The silicone silane compound has two or more different reaction radicals in the molecule, one of them is reaction 
radicals (a methoxy group, an ethoxy radical, halogen, etc.) which carry out a chemical bond to a minerals ingredient, and 
another is reaction radicals (a vinyl group, an epoxy group, the amino group, an methacrylic radical, sulfhydryl group, etc.) 
which carry out a chemical bond to an organic ingredient. It considers as these silicone silane. For example, vinyl 
trichlorosilan, A vinyl tris (beta methoxyethoxy) silane, vinyltrimetoxysilane, Vinylsilane, such as vinyltriethoxysilane, acrylic 
silanes, such as gamma-methacryloxpropyl trimethoxy silane beta-(3, 4 epoxycyclohexyl) ethyl trimethoxysilane, Epoxy 
silanes, such as gamma-glycidoxypropylmethyldietoxysilane N-beta(aminoethyl) gamma-aminopropyl trimethoxysilane, 
N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane, Amino silanes, such as gamma-aminopropyl 
triethoxysilane and N-phenyl-gamma-aminopropyl trimethoxysilane mercapto silanes, such as gamma-mercapto 
propyltrimethoxysilane and gamma-chloropropyltrimetoxysilane, are mentioned, and these are independent — it is — mixing 
and using it, the amount used is 2 - 20 % of the weight preferably one to 25% of the weight to pigment weight. 
[0015] As a photopolymerization initiator used for the high resistance black feeling radiation nature resin constituent of this 
invention Benzyl, the benzoin ether, benzoin butyl ether, the benzoin propyl ether, Benzophenone, 3, and 
3'-dimethyl-4-methoxybenzophenone, The esterification object of benzoylbenzoic acid and benzoylbenzoic acid, a 
4-benzoyl-4'-methyl diphenyl sulfide, Benzyl dimethyl ketal, 2-butoxy ethyl-4-methylamino benzoate, A chloro thioxan ton, 
methylthio xanthone, an ethyl thioxan ton, An isopropyl thioxan ton, a dimethyl thioxan ton, a diethyl thioxan ton, A 
diisopropyl thioxan ton, dimethyl aminomethyl benzoate, Dimethylamino isoamyl benzoate ester, l-(4-dodecyl 
phenyl)-2-hydroxy-isobutane-l-ON, 1 -hydroxy cyclohexyl phenyl ketone, 2-hydroxy - 2-methyl-l -phenyl propane- 1 -ON, 
l-(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, A methyl benzoyl FO mate, 2-methyl-l -(4-methylthio 
phenyl)-2-morpholino propane- 1 -ON, 2-benzyl-2-dimethyIamino -1 -(4-morpholino phenyl)- Butane- 1 -ON, A - screw 
(2-chlorophenyl) -4, 4\ and - screw (2-chlorophenyl) -4, 4', and 2 and 2 '5, 5'-tetra-phenyl bis-imidazole, 2, and 2 '5, 
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5'-tetrapod-(4-methoxypheny) bis-imidazole etc. is mentioned, these photopolymerization initiators are independent ~ or two 
or more sorts can be mixed and it can use. the time of these amounts making solid content of a constituent the 100 weight 
sections - 0.1 - 15 weight section - desirable - 0.5 - 10 weight ******** - things are desirable. 
[0016] Two or more sorts of organic pigments which mixed and black-ized a different color used for this invention can be 
obtained combining pigments, such as an anthraquinone system, a phthalocyanine system, a benzoimidazolon system, the 
Quinacridone system, an azo chelate system, an azo system, an isoindolinone system, a pyran SURON system, an indan 
SURON system, an ANSURA pyrimidine system, a dibromo ANZANSURON system, a flavan SURON system, a perylene 
system, a peri non system, a kino FUTARON system, a thioindigo system and a dioxazine system,. 

[0017] The rate of each pigment used for the high resistance black feeling radiation nature resin constituent of this invention 
When the amount of solid content of a constituent is made into the 100 weight sections, the rate of black titanium oxide 1 - 70 
weight section — the rate of 5 - 60 weight section and carbon black preferably the rate of a black-ized organic pigment below 
7 weight sections below 10 weight sections it is preferably used below in 50 weight sections below 60 weight sections - 
having — and the total pigment rate - 30 - 80 weight section — it can use in 40 - 75 weight section preferably. When the 
pigment total rates are under 30 weight sections, and protection-from-light nature is not enough and exceeds 80 weight 
sections, there is a possibility of producing inconvenience with impossible patternizing. Black hardening **** which was 
made to mix each pigment at an above-mentioned rate, and was obtained is 105 as a volume-resistivity value. It has a value 
more than omega-cm, and is insulating enough. 

[0018] An organic solvent is dissolved and/or distributed and each component (solid content) used for the high resistance 
black feeling radiation nature resin constituent of this invention is usually used for it. As this solvent, benzenoid solvents, such 
as benzene, toluene, and a xylene, Cellosolves, such as methyl cellosolve, ethylcellosolve, and butyl cellosolve Cellosolve 
acetic ester, such as methyl-cellosolve acetate, ethylcellosolve acetate, and butyl-cellosolve acetate Propylene glycol 
monoalkyl ether acetic ester, such as propylene-glycol-monomethyl-ether acetate and propylene glycol monoethyl ether 
acetate propylene glycol monobutyl ether acetate, methoxy methyl propionate, Propionic-acid ester, such as methoxy ethyl 
propionate, ethoxy methyl propionate, and ethoxy ethyl propionate Lactate, such as methyl lactate, ethyl lactate, and butyl 
lactate, the diethylene-glycol monomethyl ether, Diethylene glycols, such as diethylene glycol monoethyl ether Acetic ester, 
such as methyl acetate, ethyl acetate, butyl acetate, and acetic-acid aluminum Ketones, such as ether, such as wood ether, 
diethylether, a tetrahydrofiiran, and dioxane, an acetone, a methyl ethyl ketone, methyl butyl ketone, and a cyclohexanone, can 
be mentioned. These may be used independently and may be mixed two or more kinds. If needed, the solution and/or 
dispersion liquid which were obtained filter, and decentralization processing is performed or they are used for them for 
impurity, removing. 

[0019] The black hardening film obtained with the high resistance black feeling radiation nature resin constituent of this 
invention is usually performed as follows. That is, on substrates, such as a glass substrate, the solution and/or dispersion 
liquid which were obtained by the aforementioned approach are applied so that thickness may usually be set to 0.5-5 
micrometers by approaches, such as a spin coat method, the roll coat method, print processes, and the bar coat method, 
software BEKU is performed, and the film is built. Next, a radiation is irradiated through a desired mask pattern by the 
photolithography method, and pass down stream processing, such as development and postbake, after that. 
[0020] The high resistance black feeling radiation nature resin constituent, the black hardening film, and its black image 
formation approach of this invention have high resistance, are excellent in photosensitivity, protection-from-light nature, and 
distributed stability, and can manufacture a high definition black matrix simple. 
[0021] 

[Example] Although an example explains this invention still more concretely, this invention is not limited only to these 
examples. 

[0022] As the compound which can cause crosslinking reaction by example of photoresist transparence binder resin solution 
preparation 1 radiation irradiation As resin of DPHA(trade name: Nippon Kayaku acrylic resin) 40g and others, methyl 
methacrylate, Polymer 40g obtained by carrying out the radical polymerization of a methacrylic acid, benzyl methacrylate, 
and the 2-hydroxyethyl methacrylate, As a mixed photopolymerization initiator, IRUGAKYUA 369 (trade name: Ciba-Geigy 
make) lOg, DETX-S (trade name: Nippon Kayaku make) 20g and 2, - screw (2-chlorophenyl) -4, 4', and 2 '5, 5-tetra-phenyl 
bis-imidazole 5g, 2-mercaptobenzothiazole 5g was dissolved in propylene-glycol-monomethyl-ether acetate 360g, and the 
photoresist transparence binder resin solution was obtained. This solution is set to resin liquid CL-1. 
[0023] As the compound which can cause crosslinking reaction by example of photoresist transparence binder resin solution 
preparation 2 radiation irradiation R-971 (trade name: Nippon Kayaku acrylate system resin) 90g, Aronix M315 (trade name: 
product made from the Toagosei chemical industry) 60g, ZCA-137 (trade name: Nippon Kayaku make) 16.7g and CF 
Agent-S(trade name: product made from country coloring matter) 15g, As a mixed photopolymerization initiator, 
IRUGAKYUA 369 (trade name: Ciba-Geigy make) 13.3g, DETX-S (trade name: Nippon Kayaku make) 6.7g and 2, - screw 
(2-chlorophenyl) -4, 4', and 2 '5, 5-tetra-phenyl bis-imidazole 6.7g, 2-mercaptobenzothiazole 6.7g was dissolved in 
propylene-glycol-monomethyl-ether acetate 785.4g, and the photoresist transparence binder resin solution was obtained. This 
solution is set to resin liquid CL-2. 

[0024] As the compound which can cause crosslinking reaction by example of photoresist transparence binder resin solution 
preparation 3 radiation irradiation DPHA(trade name: Nippon Kayaku make) 40g and R-971 (trade name: Nippon Kayaku 
acrylate system resin) 125g, Polymer 40g obtained by carrying out the radical polymerization of methyl methacrylate, a 
methacrylic acid, benzyl methacrylate, and the 2-hydroxyethyl methacrylate as other resin, As a mixed photopolymerization 
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initiator, IRUGAKYUA 369 (trade name: Ciba-Geigy make) lOg, DETX-S (trade name: Nippon Kayaku make) 20g and 2, - 
screw (2-chlorophenyl) -4, 4', and 2 '5, 5'-tetra-phenyl bis-imidazole 5g, 2-mercaptobenzothiazole 5g was dissolved in 
propylene-glycol-monomethyl-ether acetate 235g, and the photoresist transparence binder resin solution was obtained. This 
solution is set to resin liquid CL-3. 

[0025] 20g of resin obtained by carrying out the radical polymerization of the methacrylic acid to styrene as resin of 2 and 
6-screw (4-azide benzal) cyclohexanone 5g and others as a compound which can cause crosslinking reaction with example of 
photoresist transparence binder resin solution preparation 4 radiation was dissolved in propylene-glycol-monomethyl-ether 
acetate 235g, and the photoresist transparence binder resin solution was obtained. This solution is set to resin liquid CL-4. 
[0026] Example of black-titanium-oxide pigment preparation 1 black titanium oxide 13R(trade name: MITSUBISHI 
MATERIALS make) 38.9g, 2.9g of gamma-glycidoxypropyltrimetoxysilane, and 2.3g of SORUBISUTAN fatty-acid-ester 
system dispersants were added to propylene-glycol-monomethyl-ether acetate 55. 9g, and surface treatment and 
decentralization were performed in the sand mill. The obtained pigment paste is set to T-l. 

[0027] Example of black-titanium-oxide pigment preparation 2 black titanium oxide 13R(trade name: MITSUBISHI 
MATERIALS make) 39.6g, 1.5g of gamma-glycidoxypropyltrimetoxysilane, and 2.4g of SORUBISUTAN fatty-acid-ester 
system dispersants were added to propylene-glycol-monomethyl-ether acetate 56.5g, and surface treatment and 
decentralization were performed in the sand mill. The obtained pigment paste is set to T-2. 

[0028] Example of black-titanium-oxide pigment preparation 3 black titanium oxide 13R(trade name: MITSUBISHI 
MATERIALS make) 39.4g, gamma-glycidoxy propylmethyl diethoxy SHIRANSHIRAN4.4g, and 2.4g of SORUBISUTAN 
fatty-acid-ester system dispersants were added to propylene-glycol-monomethyl-ether acetate 53. 8g, and surface treatment 
and decentralization were performed in the sand mill. The obtained pigment paste is set to T-3. 
[0029] Example of black-titanium-oxide pigment preparation 4 black titanium oxide 13R(trade name: MITSUBISHI 
MATERIALS make) 39.0g, beta -(3, 4-epoxycyclohexyl)- Ethyl trimethoxysilane 5.9g and 2.4g of SORUBISUTAN 
fatty-acid-ester system dispersants were added to propylene-glycol-monomethyl-ether acetate 52. 7g, and surface treatment 
and decentralization were performed in the sand mill. The obtained pigment paste is set to T-4. 
[0030] the example 5 (a front face - unsettled) of black-titanium-oxide pigment preparation 
Black titanium oxide 13R(trade name: MITSUBISHI MATERIALS make) 39.5g and 2.4g of SORUBISUTAN 
fatty-acid-ester system dispersants were added to propylene-glycol-monomethyl-ether acetate 58. lg, and it decentralized in 
the sand mill. The obtained pigment paste is set to T-5. 

[0031] Example of carbon black pigment preparation 1 Special Black350 (trade name: product made from Degussa) 20.6g and 
4.9g of SORUBISUTAN fatty-acid-ester system dispersants were added to propylene-glycol-monomethyl-ether acetate 74.5g, 
and it decentralized in the sand mill. The obtained pigment paste is set to C-l. 

[0032] Example of carbon black pigment preparation 2MA-600 (trade name: Mitsubishi Chemical carbon black) 20.0g and 
5.0g of SORUBISUTAN fatty-acid-ester system dispersants were added to propylene-glycol-monomethyl-ether acetate 75.0g, 
and it decentralized in the sand mill. The obtained pigment paste is set to C-2. 

[0033] Example of carbon black pigment preparation 3Raven 1060 (trade name: carbon black made from koro BIAN carbon) 
25. Og and 6.3g of SORUBISUTAN fatty-acid-ester system dispersants were added to propylene-glycol-monomethyl-ether 
acetate 68.7g, and it decentralized in the sand mill. The obtained pigment paste is set to C-3. 

[0034] Example of organic pigment preparation 1CI Pigment red 177 Pigment paste which consists of 2L5g, 4.0g [ of 
SORUBISUTAN fatty-acid-ester system dispersants ], and propylene-glycol-monomethyl-ether acetate 74.5g 74.3g and CI It 
is CI further 43.4 g about the pigment paste which consists of 3622.5 g pigment Green, 7.1g of SORUBISUTAN 
fatty-acid-ester system dispersants, and 70.4 g propylene-glycol-monomethyl-ether acetate. Pigment blue 15 The pigment 
paste which consists of 22.7 g, 4.1g of SORUBISUTAN fatty-acid-ester system dispersants, and 73.2 g 
propylene-glycol-monomethyl-ether acetate was added 33.4 g, and re-decentralization was performed in the sand mill. The 
obtained pigment paste is set to OP-1. 

[0035] It mixed with the conventional method and the ingredient of the one to 18 or less example [ of high resistance black 
feeling radiation nature resin constituent preparation ] table 1 was prepared. 
[0036] 
[A table 1] 

Table 1 Preparation A number transparence resin Organic pigment Titanium Carbon others - component 

1 Component CL-1 T-l Weight % 3 1.59 60.278.14 2 Component CL-1 T-2 Weight % 33.82 

60.00 6.18 3 Component CL-1 OP-1 T-3 Weight % 40.92 42.41 6.3710.30 4 Component CL-1 OP-1 T-4 % of the weight 
31.50 42.37 14.70 1 1.43 5 Component CL-1 OP-1 T-l Weight % 25.61 42.35 19.92 12.12 6 Component CL-1 OP-1 T-2 
Weight % 19.99 42.33 24.89 12.79 7 Component CL-1 OP-1 T-3 Weight % 17.3442.0627.52 13.088 Component CL-1 OP-1 
T-4 Weight % 14.65 41.99 29.97 13.39 9 Component CL-2 OP-1 T-l Weight % 17.66 40.50 28.91 12.9310 Component 
CL-2 OP-1 T-2 Weight % 20.47 39.12 27.92 12.49 1 1 Component CL-2 OP-1 T-l Weight % 25.55 36.62 26.14 1 1.69 12 
Component CL-2 OP-1 T-2 Weight % 30.02 34.43 24.57 10.98 13 Component CL-1 OP-1 T-3 Weight % 15.06 43.17 24.95 
16.82 14 Component CL-1 OP-1 T-l C-l Weight % 15.2043.5923.663.75 13.80 15 Component CL-1 OP-1 T-l C-l Weight 
% 13.9239.90 28.484.01 13.69 16 Component CL-1 OP-1T-1 C-l Weight % 15.1126.98 39.965.28 12.67 17 Component 
CL-3 OP-1 T-l C-3 Weight % 12.59 36.10 33.31 4.4013.6018 Component CL-3 OP-1 T-l C-l Weight % 26.83 23.45 34.73 
4 57 **** j **** [0037] A fter it carried out revolution spreading of the constituent obtained in the examples 1-18 of example 
1-18 high resistance black feeling radiation nature resin constituent preparation on the glass substrate or the chromium 
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substrate and 50-degree C oven performed pre software BEKU for 60 seconds, software BEKU was performed for 100 
seconds on the hot plate with a skin temperature of 100 degrees C. Next, it exposes completely using the ultrahigh pressure 
mercury lamp of 500W, and is 500 mJ/cm2. Energy was irradiated. After that, promptly, on the hot plate with a skin 
temperature of 200 degrees C, postbake was processed and membranes were formed. 

[0038] Next, the disc electrode of 2 (S) was formed with a silver paste an area of 0.28cm on the tapetum nigrum of the 
thickness (d) cm created on the chromium substrate, the voltage stabilizer was used between the metal vacuum evaporationo 
sides which are this electrode and a counterelectrode, the fixed electrical potential difference (V) was impressed to it, and it 
calculated by the following formula by measuring the current (A) which flows on the film. A result is shown in a table 2. . 
[0039] 
[Equation 1] 

Volume-resistivity (ohm-cm) = (V-S)/(A-d) 

[0040] The tapetum nigrum created on the glass substrate standardizes the absorbance in 780-380nm to measurement and the 
absorbance per 1 micrometer of thickness, and is conversion and JIS to permeability. Y value was calculated by Z8722. The 
concentration (OD) in an XYZ color coordinate was calculated by the following formula. A result is shown in a table 2. 
[0041] 

[Equation 2] OD=log(l/Y) 

[0042] 

[A table 2] 

table 2 Example Preparation number ******** JOV Per 1 micrometer of thickness Volume resistivity (ohm-cm) 

Concentration (OD) 1 1 5x106 1.83 2 2 5x105 1.80 3 3 8x1012 1.03 4 4 6x1012 1.30 5 55x1012 

1.48663x1012 1.80773x1012 1.728 83x1012 1.95 99 3x10121.89 10 10 3x1012 1.79 11 11 3x1012 1.60 12 12 
3x10121.42 13 13 2x109 2.15 14 14 9x108 2.2015 15 6x108 2.11 16 16 4x106 2.31 17 17 2x108 2.25 1818 4x107 2.42 It is 
clear that a volume resistivity and OD value are high as mentioned above. [0043] After it carried out revolution spreading of 
the high resistance black feeling radiation nature resin constituent of this invention obtained in the example 8 of example 19 
preparation on the glass substrate and 50-degree C oven performed pre software BEKU for 60 seconds, software BEKU was 
performed for 100 seconds on the hot plate with a skin temperature of 100 degrees C. Next, a matrix pattern is drawn using 
the ultrahigh pressure mercury lamp of 500W, and it lets a mask pass, and is 600 mJ/cm2. Energy was irradiated. Then, the 
developer of 23 degrees C of solution temperature which consists of the DVL-DA0200(trade name: Nippon Kayaku Nonion 
system surfactant) 2 section, the DVL-DN0025(trade name: Nippon Kayaku alkali developer) 2 section, and the pure-water 
96 section is used, and they are a part for flow rate:500ml/, and discharge-pressure: 1 kg/cm2. Shower development was 
performed for 60 seconds. When the imprint pattern was observed under the microscope after rinsing desiccation, the 
10-micrometer pattern resolved and there was no residue. 

[0044] After it carried out revolution spreading of the high resistance black feeling radiation nature resin constituent of this 
invention obtained in the example 16 of example 20 preparation on the glass substrate and 50-degree C oven performed pre 
software BEKU for 60 seconds, software BEKU was performed for 100 seconds on the hot plate with a skin temperature of 
100 degrees C. Next, a matrix pattern is drawn using the ultrahigh pressure mercury lamp of 500 W, and it lets a mask pass, 
and is 1600 mJ/cm2. Energy was irradiated. Then, DVL-DA0200 (trade name: shower development was performed for 120 
seconds in a part for flow rate:500ml/, and discharge-pressure: 1 kg/cm2 using the developer of 23 degrees C of solution 
temperature which consists of the Nippon Kayaku Nonion system surfactant 2 section, the DVL-DN0025(trade name: Nippon 
Kayaku make) 2 section, and the pure-water 96 section.) When the imprint pattern was observed under the microscope after 
rinsing desiccation, the 20-micrometer pattern resolved and there was no residue. 

[0045] After it carried out revolution spreading of the high resistance black feeling radiation nature resin constituent of this 
invention obtained in the example 18 of example 21 preparation on the glass substrate and 50-degree C oven performed pre 
software BEKU for 60 seconds, software BEKU was performed for 100 seconds on the hot plate with a skin temperature of 
100 degrees C. Next, a matrix pattern is drawn using the ultrahigh pressure mercury lamp of 500 W, and it lets a mask pass, 
and is 720 mJ/cm2. Energy was irradiated. Then, the developer of 23 degrees C of solution temperature which consists of the 
DVL-DA0200(trade name: Nippon Kayaku make) 2 section, the DVL-DN0025(trade name: Nippon Kayaku make) 2 section, 
and the pure-water 96 section is used, and they are a part for flow rate:500ml/, and discharge-pressure: 1 kg/cm2. Shower 
development was performed for 45 seconds. When the imprint pattern was observed under the microscope after rinsing 
desiccation, the 10-micrometer pattern resolved and there was no residue. 

[0046] It experimented like examples 1-18 except having replaced the black titanium oxide used for the examples 1-18 of 
example 1 of comparison - 1 8 high resistance black feeling radiation nature resin constituent preparation with T-5 which does 
not perform surface treatment. Consequently, in any case, condensation is intense, and spreading nonuniformity was made, 
and it was impractical. 
[0047] 

[Effect of the Invention] It has high resistance, and excelled in photosensitivity, protection-from-light nature, and distributed 
stability, and development of the black feeling radiation nature resin constituent which can manufacture a high definition 
black matrix simple, the black hardening film, and its black image formation approach was completed. 



[Translation done.] 
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